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TSHB gene
thyroid stimulating hormone beta

Normal Function

The TSHB gene provides instructions for one piece (subunit) of a hormone called
thyroid stimulating hormone (TSH). Thyroid stimulating hormone consists of two
subunits called alpha and beta. The TSHB gene provides instructions for making the
beta subunit. The alpha and beta subunits are bound together to produce the active
form of the hormone. A particular segment of the beta subunit, known as the buckle
or seatbelt, wraps around the alpha subunit to form the active hormone. This seatbelt
region also helps stabilize the hormone's structure.

Thyroid stimulating hormone is made in the pituitary gland, a gland at the base of the
brain. This hormone plays an important role in the growth and function of the thyroid
gland, a butterfly-shaped tissue in the lower neck. It also stimulates the production of
thyroid hormones, which play a critical role in regulating growth, brain development, and
the rate of chemical reactions in the body (metabolism). The pituitary gland monitors
levels of thyroid hormones. When thyroid hormone levels are too low, the pituitary
gland releases thyroid stimulating hormone into the bloodstream. Thyroid stimulating
hormone, in turn, signals increased thyroid gland growth and production of thyroid
hormones.

Health Conditions Related to Genetic Changes

congenital hypothyroidism

Researchers have identified at least 10 TSHB gene mutations involved in congenital
hypothyroidism, a condition characterized by abnormally low levels of thyroid
hormones starting from birth. TSHB gene mutations are the primary cause of a
form of the condition called central congenital hypothyroidism, which occurs when
stimulation of thyroid hormone production by the pituitary gland is impaired.

TSHB gene mutations involved in congenital hypothyroidism alter the size or shape
of the thyroid stimulating hormone beta subunit. Many of the mutations affect the
beta subunit's seatbelt region. Some mutations severely shorten the beta subunit,
eliminating the seatbelt region partially or entirely. Other mutations change the
protein building blocks (amino acids) used to make the beta subunit. As a result,
the seatbelt region cannot buckle around the alpha subunit. TSHB gene mutations
prevent the production of functional thyroid stimulating hormone or its release
(secretion) from the pituitary gland. As a result, thyroid hormone production is
not stimulated, leading to low hormone levels that are characteristic of congenital



hypothyroidism. Additionally, the thyroid gland is reduced in size (hypoplastic)
because its growth is not stimulated.

Chromosomal Location

Cytogenetic Location: 1p13.2, which is the short (p) arm of chromosome 1 at position
13.2

Molecular Location: base pairs 115,029,824 to 115,035,935 on chromosome 1 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• thyroid stimulating hormone, beta

• thyrotropin beta chain precursor

• thyrotropin beta subunit

• TSH-BETA

• TSHB_HUMAN

Additional Information & Resources

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28TSHB%5BTIAB%5D%29+OR
+%28%28TSH-BETA%5BTIAB%5D%29+OR+%28thyrotropin+beta+subunit
%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Ge
netic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%
5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D

OMIM

• THYROID-STIMULATING HORMONE, BETA CHAIN
http://omim.org/entry/188540
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https://www.ncbi.nlm.nih.gov/genome/tools/gdp
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https://www.ncbi.nlm.nih.gov/pubmed?term=%28TSHB%5BTIAB%5D%29+OR+%28%28TSH-BETA%5BTIAB%5D%29+OR+%28thyrotropin+beta+subunit%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3240+days%22%5Bdp%5D
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Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_TSHB.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=TSHB%5Bgene%5D

• HGNC Gene Family: Endogenous ligands
http://www.genenames.org/cgi-bin/genefamilies/set/542

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=12372

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/7252

• UniProt
http://www.uniprot.org/uniprot/P01222

Sources for This Summary

• Deladoëy J, Vuissoz JM, Domené HM, Malik N, Gruneiro-Papendieck L, Chiesa A, Heinrich JJ,
Mullis PE. Congenital secondary hypothyroidism due to a mutation C105Vfs114X thyrotropin-beta
mutation: genetic study of five unrelated families from Switzerland and Argentina. Thyroid. 2003
Jun;13(6):553-9.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/12930599

• Medeiros-Neto G, Herodotou DT, Rajan S, Kommareddi S, de Lacerda L, Sandrini R, Boguszewski
MC, Hollenberg AN, Radovick S, Wondisford FE. A circulating, biologically inactive thyrotropin
caused by a mutation in the beta subunit gene. J Clin Invest. 1996 Mar 1;97(5):1250-6.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/8636437
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC507178/

• Partsch CJ, Riepe FG, Krone N, Sippell WG, Pohlenz J. Initially elevated TSH and congenital
central hypothyroidism due to a homozygous mutation of the TSH beta subunit gene: case report
and review of the literature. Exp Clin Endocrinol Diabetes. 2006 May;114(5):227-34. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/16804796

• Pohlenz J, Dumitrescu A, Aumann U, Koch G, Melchior R, Prawitt D, Refetoff S. Congenital
secondary hypothyroidism caused by exon skipping due to a homozygous donor splice site
mutation in the TSHbeta-subunit gene. J Clin Endocrinol Metab. 2002 Jan;87(1):336-9.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11788671

• Ramos HE, Labedan I, Carré A, Castanet M, Guemas I, Tron E, Madhi F, Delacourt C, Maciel RM,
Polak M. New cases of isolated congenital central hypothyroidism due to homozygous thyrotropin
beta gene mutations: a pitfall to neonatal screening. Thyroid. 2010 Jun;20(6):639-45. doi: 10.1089/
thy.2009.0462.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20553196

page 3

http://atlasgeneticsoncology.org/Genes/GC_TSHB.html
https://www.ncbi.nlm.nih.gov/clinvar?term=TSHB%5Bgene%5D
http://www.genenames.org/cgi-bin/genefamilies/set/542
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=12372
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=12372
https://www.ncbi.nlm.nih.gov/gene/7252
http://www.uniprot.org/uniprot/P01222
https://www.ncbi.nlm.nih.gov/pubmed/12930599
https://www.ncbi.nlm.nih.gov/pubmed/8636437
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC507178/
https://www.ncbi.nlm.nih.gov/pubmed/16804796
https://www.ncbi.nlm.nih.gov/pubmed/11788671
https://www.ncbi.nlm.nih.gov/pubmed/20553196


• OMIM: THYROID-STIMULATING HORMONE, BETA CHAIN
http://omim.org/entry/188540

• Vuissoz JM, Deladoëy J, Buyukgebiz A, Cemeroglu P, Gex G, Gallati S, Mullis PE. New autosomal
recessive mutation of the TSH-beta subunit gene causing central isolated hypothyroidism. J Clin
Endocrinol Metab. 2001 Sep;86(9):4468-71.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11549695

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/TSHB

Reviewed: September 2015
Published: March 21, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 4

http://omim.org/entry/188540
https://www.ncbi.nlm.nih.gov/pubmed/11549695
https://ghr.nlm.nih.gov/gene/TSHB

